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1、 摘要
ABSTRACT: Objective: Fatigue without weakness was noted in eight patients with colchicine myopathy (CM). Using transcranial magnetic stimulation (TMS), myopathy may induce brain reorganization. Here, we investigated if the muscle strength was compensated by a central mechanism. Methods: Eight CM patients and 15 healthy controls were studied. TMS studies included motor evoked potentials, central conduction time, cortical silent period and paired TMS paradigm. Results: The results of TMS study did not show any significant differences between CM and control groups. Conclusions: Our TMS studies did not prove that motor cortex had reorganization to compensate the muscle strength of CM. 
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3、 本文
（1） Introduction


Chronic administration of colchicines may cause myopathy and 


present 
with weakness and fatigue (Caglar 2003; Altman 2007). By the 

definition, fatigue is not the same as weakness. Fatigue is a reversible 


symptom, but weakness not. We collected 8 patients had chief complaint 

of severe fatigue and were also noted to have elevated plasma creatine 

kinase (CK). Neurological examination did not show any weakness of their 

muscles. As colchicine myopathy (CM) usually occurs insidiously, it seems 

that a kind of mechanism may occur to compensate the injury muscles 


and to maintain appropriate muscle strength in our patients. It is 



hypothesized that, in such condition of myopathy, impaired muscular 


function might be partially compensated by an increase of motor 



excitability in the motor cortex or in the level of alpha-motoneuron, or both 

(Liepert 2004).


Transcranial magnetic stimulation (TMS) is a non-invasive method to 

assess brain physiology and plasticity and can help assess cortical 


excitability and connectivity. Excitability of motor cortex can be assessed 

by motor thresholds (MT), cortical silent periods (CSP), and short 



intracortical inhibition (SICI) (Rossini 2007; Abbruzzese 2002). Different 

TMS parameters have different mechanisms. MT is applied for the 



neuronal membrane excitability, CSP for the information of GABAb 



mediated corticospinal inhibitory mechanisms, and SICI for the GABAa 


mediated corticocortical mechanism (Rossini 2007).


Using these TMS battery tests, it has been proved that nervous 


system excitability may be altered in myopathy and presents with a motor 

disinhibition on cortical and subcortical levels (Liepert 2004). Hence, we 

study if there is a change in the motor cortex to compensate the muscular 

strength and to account for the phenomenon of fatigue without weakness 

in our CM patients. 
（2）Method



We studied 8 CM patients (8 males, age: 42-72 years old) who fit the 

following criteria: fatigue but without obvious weakness; history of 



medication with colchicines; myopathy proved by electrophysiological 


studies; elevated plasma creatine kinase (CK); clinical improvement after 

colchicines discontinuation. None of them had beta-blocker or steroid. 


They did not have any histories of neurological diseases, thyroid 



dysfunction, diabetes mellitus, or depression. Because of severe fatigue, 

patients could not carry on professional as well as socio-familial activities 

as before. Fifteen normal subjects (11 males, 4 females) were matched 


with age and height in the study. The protocol was approved by the 


Institutional Review Board, and all subjects were studied after their 



informed consents were written.  




Using figure-8 coil, TMS was studied with surface electrodes placed 

on the left first dorsal interosseus (FDI) muscle. Two Magstim 200 



magnetic stimulators (Novametrix Medical System, Wallingford, CT, UK) 

connected with a Bistim module were used for studies of intracortical 


inhibition (ICI) and intracortical facilitation (ICF). The data were recorded 

by a Nihon Kohden machine (Neuropack M1, Japan).




The coil was positioned over the left motor cortex with the handle 


pointing to the postero-lateral direction, and the point at which 




suprathreshold stimuli could produce the highest amplitude motor 



responses was determined. Then the point was marked on a cap to 


ensure a same stimulating site through the following experiments. Using 

visual and auditory feedbacks from EMG machine, it helped subject 


maintain muscle at relaxation in the assessment of MT, motor evoked 


potentials (MEP) and the paired TMS studies and at constant muscle 


contraction during the study of CSP. 




MT was defined as the intensity to elicite MEP with amplitude ≥ 50 μV 

in at least 5 out of 10 recordings during muscle relaxation. Using 150% MT, 

we measured the peak-to-peak amplitude and the onset latency of the 


largest MEP for the further study of motor central conduction time (CCT). 

CSP was also done with single pulses at 150% MT during moderate 


muscle contraction. Ten rectified traces were recorded with 500 ms sweep 

speed and 200–500 μV sensitivity. CSP duration was defined from the 


turning point of the MEP to the reoccurrence of voluntary EMG activity. ICI 

and ICF were studied as the method of Kujirai et al. (1993). During 



relaxation, 80% MT and 120% MT were applied as the subthreshold 


conditioning and suprathreshold test stimuli, respectively. Paired stimuli 


with the ISIs of 2, 3, 4, 10, 15, 20 ms were delivered in randomized order. 

At least 5-10 trials were recorded for each condition. The amplitude ratios 

of conditioning and test MEP were measured at each ISI. 




Motor nerve conduction study of the right ulnar nerve was done by 


electrical stimulation at wrist. We measured the compound motor action 

potentials (M) and F responses of FDI. The formula of motor central 


conduction time (CCT) was as follows: CCT=MEP−(F+M−1)/2. The 


largest amplitude of M and F waves was measured from peak to peak. We 

also calculated the amplitude ratio of MEP/M and F/M in each subject.



The Wilcoxon rank sum test was applied to assess the difference 


between patient and control groups. Significance was considered at the 

level of p[image: image1.png]


0.05.

（3）Results



All the electrophysiological parameters did not show any significant 

difference between both groups (Tables 1 and 2).
Table 1 
Clinical data of 8 patients of colchicines myopathy.
______________________________________________________





1
2
3
4
5
6
7
8
______________________________________________________
Age



48
55
62
72
67
42
51
60
Sex



M
M
M
M
M
M
M
M
Fatigue duration (m)
4
7
2
1
1.5
6
1
2.5
Muscle pain


+
-
-
-
-
+
+
-
MRC sum score


60
60
60
60
60
60
60
60
Numbness


-
-
-
+
+
-
-
+
DTR



N
N
D
D
D
N
N
N
Colchicines

Dose (mg/d)

1.2
0.6
0.6
0.6
1.2
0.6
0.6
1.2


Duration (m)

11
17
22
20
18
28
19
27
Statins in use

 -
 +
 -
 -
 -
 -
 +
 -
Renal insuff.


 -
 +
 -
 +
 -
 +
 +
 -
Hepatic insuff.

 +
 -
 +
 -
 -
 -
 +
 +
Creatine kinase (U/L)

Before Dx 

253
335
766
468
225
664
534
242

4 weeks After
Dx
126
168
106
68
70
38
90
154
NCS/neuropathy

 -
 -
 -
mild
mild
 -
 -
mild
EMG/myopathy

 +
 +
 +
 +
 +
 +
 +
 +
______________________________________________________
D: decreased; DTR: deep tendon reflex; Dx: diagnosis; EMG: 
electromyography; isuff.: insufficiency; N: normal ;NCS: nerve 
conduction study; M: months; MRC: Medical Research Council. 
Normal range of creatine kinase: 22 to 198 U/L (units per liter)
(27-168 for male; 24-120 for female Taipei VGH)
Table 2 
Fatigue severity scale of patients with colchicines myopathy before and 4 weeks after colchicines discontinuation. 

_____________________________________________________________________








1
 2
  3
  4
   5
   6
    7    8
before/after (B/A)




B/A  B/A  B/A  B/A  B/A  B/A  B/A  B/A 
_____________________________________________________________________
1. My motivation is lower 


5/2
 4/2
 5/3
 6/4
  5/3
  4/2
   4/2  5/3
when I am fatigued.  

2. 
Exercise brings on my fatigue. 

5/2
 5/2
 6/3
 6/4
  6/3
  4/2   5/2  5/3
3. 
I am easily fatigued. 



6/3
 6/3
 5/3
 5/3
  5/3  6/3
   5/3  5/3
4. 
Fatigue interferes with my 


4/2
 5/2
 5/3
 5/3
  5/2  5/3
   3/2  5/2
physical functioning. 

5. Fatigue causes frequent 


4/2
 5/2
 4/2
 4/2
  5/2
  4/2   3/2  5/3
problems for me. 

6. My fatigue prevents sustained 

6/2
 7/3
 7/3
 7/4
  7/3  6/3
   6/3  6/3
physical functioning. 

7. Fatigue interferes with carrying out
6/2
 7/3
 6/2
 6/2
  6/3
  7/2   7/2  6/3
certain duties and responsibilities.  

8. Fatigue is among my three most 
6/2
 5/2
 6/2
 6/2
  6/2  7/2
   7/2  7/2
disabling symptoms. 

9. Fatigue interferes with my work, 
5/2
 5/2
 5/2
 5/2
  5/2  6/2
   6/2  6/2
family, or social life.
Average

Before Dx




5.2
 5.4 
 5.4
 5.6   5.6  5.4   5.1  5.6


     4 weeks after Dx


2.1   2.3  2.6  2.9   2.6  2.3   2.2  2.7  ______________________________________________________________________
Table 3. 

Transcranial magnetic stimulation of 8 patients of colchicine myopathy.

_________________________________________________________________




1

2

3

4

5

6

7

8

_________________________________________________________________
MT (%) 

40

45

50

55

45

45

50

45

MEP (mV)
2.48

4.01

1.59

1.98

1.54

3.02

2.36

2.56
MEP/M (%)
14.5

18.6

8.1

9.5

8.1

14.7

11.9

12.1
CSP (ms)
144

136

148

140

126

153

130

158
Paired MEP

ISI 2 ms
32.6

40.5

29.6

31.5

38.2

28.6

33.8

21.7
ISI 3 ms
28.9

30.7

28.5

40.6

46.3

30.8

38.4

22.5
ISI 10 ms
134

120

121

132

112

114

141

131
ISI 15 ms
140

125

123

129

133

147

145

150

_________________________________________________________________

CSP: cortical silent period; ISI: inter-stimuli interval; MEP: motor evoked potentials: 
MT: motor threshold.

Table 4. 
Electrophysiological data of CM patients before fatiguing exercise.






CM patients (n = 8)
Control (n=15) 
p value

Motor NCS


M latency (ms)

3.84 ± 0.22


3.74 ± 0.20

0.30


M responses  (mV)
19.96 ± 1.44


20.56 ± 1.05

0.44


F latency (ms)

26.23 ± 1.13


27.11 ± 0.86

0.08


F responses (mV)

0.22 ± 0.10


0.26 ± 0.12

0.50


F/M ratio (%)

   
1.10 ± 0.59


1.24 ± 0.55

0.58

TMS/single stimulation/FDI

Motor threshold (%)
46.9 ± 4.6


47.7 ± 4.6

0.60


MEP latency (ms)

21.69 ± 1.31


22.28 ± 0.98

0.30


MEP amplitude (mV)  2.44 ± 0.81


2.24 ± 0.64

0.70


CCT (ms)

   
7.11 ± 0.75


7.35 ± 0.55

0.35


MEP/M response (%) 12.18 ± 3.65


10.82 ± 2.79

0.48


Silent period (ms)    141.9 ± 11.1


141.7 ± 11.9

0.99

TMS/paired stimuli/FDI

ISI 2 ms (%)


32.06 ± 5.83


31.68 ± 4.98

0.95


ISI 3 ms (%)


33.34 ± 7.75


34.61 ± 4.31

0.63


ISI 4 ms (%)


42.36 ± 7.86 

40.85 ± 7.31

0.61


ISI 10 ms (%)

125.6 ± 10.4


120.7 ± 11.5

0.35


ISI 15 ms (%)

136.5 ± 10.4


132.5 ± 7.3

0.42


ISI 20 ms (%)

144.1 ± 12.9 

139.4 ± 8.2 

0.37

CCT: central conduction time; CM: colchicine myopathy; FDI: first dorsal interosseous; ISI: inter-stimuli interval; MEP: motor evoked potentials; NCS: nerve conduction study; TMS: transcranial magnetic stimulation.

（4）Discussion

Our TMS studies did not show significant difference between CM and control groups. This is in contrast with the report of Liepert and colleagues who studied SICI for cortical magnetic and F response for electrical stimulation in 10 patients with myopathy (Liepert 2004). They found a reduction of ICI, enhanced F amplitudes, increased F/M ratio in myopathic patients and concluded that their findings could be explained by a motor disinhibition on cortical and subcortical levels. The difference between the two studies could be in part due to the different methods and different materials. CM is an acquired disease. However, the patients of Liepert et al. included 6 facioscapulohumeral muscular dystrophy, 2 limb girdle muscular dystrophy, 1 emerinopathy, and 1 multicore disease (Liepert 2004). Some of their patients had decreased strength of proximal muscles and limited arm abduction, although the hand function of their patients showed normal strength as ours. Otherwise, the disease duration might be another variable and seemed to be longer in their patients. 


In the study of Liepert et al. (2004), decreased SICI was noted in different muscle diseases, indicating the effect of myopathy on the brain was independent of its pathology and entity. However, SICI was not reduced in polymyositits (Di Lazzaro 2004), limb girdle muscular dystrophy (Di Lazzaro 2004), Duchenne muscular dystrophy (Yayla 2008), and our CM patients. A controversial point also existed in Duchenne muscular dystrophy, reduced cortical excitability with a higher MT was noted by Di Lazzaro et al.(1998) but not by Yayla et al. (2008). Using paired stimuli of somatosensory evoked potentials to assess the cortical excitability, hyperexcitability was noted only in patients with myotonic dystrophy but not in facioscapulohumeral muscular dystrophy (Mochizuki 2001). It seems that the effect of muscle diseases on the brain was still controversial. 


In conclusion, our results failed to prove central compensative mechanism for strength in our CM patients. Fatigue may be an early symptom of weakness. For subjects having colchicines or statin, it is suggested to check up plasma CK to rule out the possibility of myopathy when fatigue is complained. 
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結語
目的



To know if there is brain reorganization in secondary myopathy.

過程
The result did not prove the previous idea that muscle disorder may induce brain reorganization. 

心得
A further study should be done to prove that our findings are reliable before publication. 

建議事項
The study should extend to chronic myopathic patients, although brain does not have immediate reorganization in acute myopathic stage but may occur in chronic stage. 

Brain reorganization may occur in acute myopathic stage but the sensitivity of transcranial magnetic stimulation is not enough to detect. Another assessments, such as functional MRI or PET, may help explore the findings. 
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